Each muscle cell of the syllid (Annelida: Polychaeta) proventriculus, the region of the gut posterior to the pharynx, contains a single zigzagging Z band, flanked on each side by a sequence of I-A-H-A-I bands defined by thick (60-90 nm) and thin (5 nm) filaments. The thick filaments show a 14-nm periodicity similar to paramyosin. The muscle cell terminates at the level of the outer I bands. The muscle does not include a complete sarcomere in the strict sense, as defined by a pair of Z bands, but the equivalent H-H distance reaches about 40 Mm. Electrophysiological evidence suggests that contraction and relaxation of the cell are, respectively, associated with depolarizing and hyperpolarizing potentials.
The proventriculus of syllid worms is a tubular organ, composed primarily of myoepithelial cells, most of which are arranged radially between the lumen and the external surface. In the resting state the lumen of the proventriculus is collapsed, but upon contraction of the muscular wall it opens to allow water and food particles to be sucked in via the mouth. Relaxation occludes the lumen and expels the contents of the organ. Contraction and relaxation act in concert; peristaltic waves travel in a caudal direction, and valves at each end of the proventriculus ensure unidirectional flow. In its mechanical function, the syllid proventriculus resembles the nematode esophagus (1) .
The special interest of this syllid preparation lies in the fine structure and organization of the myoepithelial cells, which were described by Haswell (2) as striated with a sarcomere repeat that, while not visible with the naked eye, "can be made out with a pocket lens magnifying four or five diameters." Haswell found that these muscle cells possess from one to several Z bands (on a species-specific basis), which define sarcomeres of up to 30 rm-l10-to 15-times the length of sarcomeres of conventional vertebrate striated muscle. Haswell's observations were confirmed by Malaquin (3) and Okada (4), while Schmidt (5) described in Syllis blomstrandi isotropic and anisotropic bands-the I and A bands of modern terminology-that alternate radially in cross sections of the proventriculus wall.
A recent fine structural study of the proventriculus of Syllis amica (6) in Fig. ic ; this region contains only thin (5 nm) filaments, presumably of actin. The thick filaments are 60-90 nm in diameter, and circular in cross-section in the H zone (Fig. le) ; they become elliptical in cross-section and taper in the A bands where they are associated, as in other striated muscles, with thin filaments (Fig. ld) . The characteristics of the thin filament orbitals of the A region have not been established, but preliminary counts indicate a thin/thick ratio above 12:1. Paradoxically, the H zone, of lower electron density than the A band in conventional muscles, is here rendered more opaque than the A band by the greatly increased diameter of the thick filaments. The basic sarcomere repeat of striated muscle is the Z-to-Z distance: the muscle described above contains only a single Z band and thus does not include a complete sarcomere in the strict sense. However, the corresponding H-H distance in the proventriculus muscle is over 30 pm in Fig. lb , and reaches about 40 pm in the lateral fibers in Syllis spongiphila.
An electron micrograph of a longitudinally sectioned thick filament is shown in Fig. lf . In this material, the repeat period of the transverse banding is about 14 nm. This length corresponds closely with that found in paramyosin of molluscan adductor muscle (8, 9) , but not with the periodicities of 77 or 115 X reported in another species of Syllis (6).
These preliminary findings establish the presence of a striation pattern almost twenty times the length of the sarcomeres of vertebrate skeletal muscle, and twice that of the longest invertebrate sarcomere hitherto studied by electron microscopy (10) .
Preliminary studies have been conducted on the electrophysiological mechanisms that control the contractionrelaxation cycle. The myoepithelial cells of the proventriculus have a resting potential of -49.5 41 7.8 mV (n = 83). Spontaneous activity of various degrees occurred in most preparations. Commonly, small potentials were observed, up to 15 mV in amplitude, that were characterized by a fast initial phase and a slower decay from the peak. These spontaneous potentials, which resemble synaptic potentials, occurred as either hyperpolarizations or depolarizations. The small potential changes were not accompanied by noticeable movement of the proventriculus. Occasionally, large positive deflections of up to about 50 mV were recorded (Fig.  2a) . Sometimes, large, complex, and relatively long-lasting spontaneous discharges, frequently associated with visible contractile activity of the proventriculus, took place. These bursts of activity appear to be the result of summation of many depolarizing and hyperpolarizing potentials. Fig. 2b and c illustrate two series of discharges associated with coordinated peristaltic waves. The activity is initiated by depolarizing potential changes that build up to a peak, which, as shown in Fig. 2b , can reach, and even overshoot, the zero reference level. The peak is followed by an abrupt drop to the resting level, and a hyperpolarizing phase that is made up of discrete negative-going potentials. Direct visual observations indicate that the depolarizing phase is associated with contraction of the myoepithelial cells and with opening of the lumen, while the hyperpolarizing phase is associated with muscle relaxation and occlusion of the lumen. In summary, this muscle offers a unique set of features of interest to the physiologist and to the morphologist. The syllid proventriculus appears to possess a relaxation mechanism that is associated with negative-going potential changes; hitherto only the pharynx of Ascaris has revealed such a mechanism (1) . For the first time, a myofilament possessing a periodicity resembling that of paramyosin has been found in a striated muscle and, in addition, the unusual sarcomere length of the syllid myoepithelial cell offers a new level of resolution to experimental approaches to a single unit of the contractile system.
